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GALLIUM NITRIDE COMPOUND SEMICONDUCTOR LIGHT EMITTING ELEMENT AND ELECTRODE 
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Abstract 

PURPOSE:To improve efficiency of outside quantum of a light emitting element and to make a gallium nitride compound semiconductor layer side 
a light emitting observation surface by forming a translucent electrode formed of metal in a surface of a gallium nitride compound semiconductor 
layer doped with p-type dopant. 

CONSTITUTION:A wafer which is formed by laminating a buffer layer formed of GaN, an n-type GaN layer 2 and an Mg doped p-type GaN layer 
3 on a sapphire substrate one by one is prepared and the n-type GaN layer 2 is exposed by etching the p-type GaN layer 3. Then. 0.03mum-thick 
Ni is deposited on the p-type GaN layer 3 and 0.07mum-thick Au is deposited on the Ni. Furthermore, Al is deposited also on the exposed n-type 
GaN layer 2. After deposition, the wafer is annealed at 500 deg.C for 10 minutes to acquire an alloy of Ni and Au and a translucent property. The 
wafer is cut to a chip 350mum square and is mounted on a cup-shaped lead frame as a light emitting diode. 
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1 

(OSfb^U A5Wb^4Mi3l(t^«3t«^. 
[a*^3l ME^llAu, Ni, Pt, In, C 

«i:ria««i tcrctt0aYb;^f»j oA^t^^^mtt^ 
-t^A^Wb^iMtaKfcc&airiR^Lfca. soorjsLh 

«i4:*tc. i!trS2Hlb^U'i7A;Mb^1Mi»<ci:«^C±jB 
AJWb^i*i3l«c«itH^O«®^fitfr&. 
[0 001] 20 

(osx<i, osY<i) vskt^ti^mit^'joi^jkit 
^«Mi**s:A«r2»a<b^u »i^A»<b^^§i*«« 

K-><> h;&»K-:/$nfcS<b^'; -^AiMb^^itiaM*: 
100021 

ftfiG a N, G a A 1 N, I n G a N, 
I n A 1 G a N *(OfiYb:tf U A ^b^*^«(* & ffl v ^ 

fc«3**^;i'^isnTv>-6. -tcoWb^u-^^AjWb^ 30 

GaAs, GaAlP9<Miai«:»fi&fflv>fc563t«^ 
(00031 a{b^U'!?Ai^b^«W!«»&«)tf-y:/ 40 

i:-r*ffi«<o-«itiR^(o«ig^iain^-r. ^77^ 

7»fi 1 <0±C n S!fi<b^ U Ai^b^^iaiOJf 2 
(OT, n5!il2i:v^^. ) i:pSK->'<>S*»K-:/ 
$nf::fi{b^'J'!?A5^b^«mi«c«3 (^T. pS* 
3tv^-3. ) tti^mizWKtti, S^CpSJi3(0-S 

«Si:LTng«S4, p52«lCiE«Si: LT pS«« 


2 

S-rJ:otcfl£«CD«*«^il, p£«4f4(pS2Jias 

7 7 >r 7 1 5:j63taaffit 0x1^4. 

[0004] 

[«fl>5'»«»t<k^i:-r-5»B] V^'Lf^ti^^. COD J: 

a<b^'j':?A3Wb^iwi«acjii^<oir««*r»ft^ 
p«3tc»*r^imi&a)WicLr, a<b^U't^A» 

it^^t^9^mnB0>^%ilt e I ' J: ^ ic-r ^^^^ ;^ 

[0 0 0 5] aor*lMittr(;DJ:5'i:Wffca;5^>fcS 
nfc^coT, -tc^iWii-r-scittdjLtJiT^ipwc 

(00061 

[aB$:«B)i-r<bfc«?)o#^ai *«KB<oa^b^U';;A» 

{b«1M^»«3t«^tt. P*«ffi^c;t-5yi^»Mffl 

ffitt. piam:4«fc:jR«Lf::a. 5oor>:ui-er 

»?M<b^';'i?A^b^4Miaw*:t8Jffi&«t^ 
[0 0 0 7] *?MSc^:^ct>^>r. p«tcll«-r-6^ 

acW:. MiLtfAu. Ni, Pt. In. Cr, TiCD 
i^aMlT&'^'^.niittWtL.TCr. Ni, Au. Ti, 

p t ay^a^^j^ti < th2mm^'it/^^msti>z t 

ItWcna-J^cOTlDiv^d*, 15«a5 0 0X:JiU:O7- 
-'Jvi^itiofcft, -t<0itH«ffiC0Hff;i^0. 00 1 

v^. 8JE7x-u>5fc<k»J, JB Snfc&JBtlp^F^ 
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*<^^«I^J^CJ&ifcaO. 0. OlMin'-O. 2^imC0 
10 0 0 8] >5rW:5 0 0T:£U:-CS5£>«*» 

(00091 

/hiF<rt5i:iv^fl,e*;rr^. S^c*fc. CCDS 
[0010] 

«(?)±iC^(0«tt<DT^^^i»«Lfea, pfiGaN 
• fcxvf-viTLTnSGaNJfftBai^lti. 
[0011] *CpfiGaNJiC0±k:«®BSfflC!)-7;^ 
i'lrJB^L, SS«!KtcrpSGaNJf(0±k:Ni ft 
0. 03Mmi:, Nifl!)±CAuftO. 07Mm<0*$ 
TRt-r*. >i;*«aiLfcn^Ga Nl<0±iCt»A 1 ft 

[0 0 12] mmnt. 7=.-*)y{mmv. ^^x^N-ft 

SOOm 04MB7x-ij>^r-r4-i:CJ:yNi t 

ira-^xyN-ftagiii^t, pSGaNK^msHifit 

0. 0 7Mmrfe»J. a^ttt'ii-^Tv^rc. iJLhCDJ:-! 
iZ LTS'onfe'^x^N- ft 3 5 0m mftCO^ v :/iC^Wf 
U, B2»c^-rj:'i'5c^yy?^<DtJ-K7U-A±ic 
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4 

mA^Ct)V^r8 0MW. Jitfrl^I«fftt4 V-C*r)fe. L 
^^t* 2 ^ (^'^xvN-^&^^^tJJ: 1 6 0 0 OflOf- 
»'^»nfcf^y:/ftA»ri«>t5r-<;t- 
K;^<3ttM^A^J:^^CDftft»JI»v>fc^r^. $ff9 

10013] [Mg«2] T^-'J>^fMft6 0 0t: 
^i-a^^ilttSffifll ^S«CLT«eft»lStfc^X 

attMS« 1 i: H«IC L T«5fe K L r 

[0014] CmUd] pSGaN«C^±^IS«r^ 
^ftCrO. 5Mm, NiO. S ti m ft ^mttmM 

[0 0 15J [3S»fi4] pSGaNJiO!)±C« -TS 
^ftPtO. OlMm. TiO. 1 Mini:-*- ^fllttJI 
!0 tt«Kl^[^«(CLr««fti{^ALrchr>5. 

0. 0 7 f*mVmC<mimtU':»X\.^tz. fttt^tM 
li:ra»^cLT«3t3^-r3r-KtLfcfcC5, ««£ii 

100 16] [iafiW JOgWlCD-t^xywco^^T-f 
7itfiflift±t:UT. Hli:ii^-rj:d>i:«M«<0'J-K7 

m AcOf' y :/ft 2 U - K 7 J: d 

ttBL, «Sft»«LT«5t3r^3f-Ki:L/fei:r5, 
0 2 0mAtCtlt4«3flfidi:^(t4 0MWi:, 

xyN-7!l>^^y"/)i»2OO0fiU;5«e>nir, ^^^fe 

^y:/ftA«1-4«5t3r-r^-K;&*^tt«I^Au:J;i^ 
<^ftJR»J»<i:. *«ll6 0%rL;6*>i:;&^ofc. 
[0017] 

A3Wt^«*«»«)feiR^(l. pJik:;r-^yd7aHil;&^ 

lb. afb^';'^A^wt^4Wiai*Ji(ift«*«affit+ 

«*ftfiT$1*-'6^i:'a:<. «5tftaU£fi-rci:Xt*-C* 
4. L;&^tigraLfc<k-5lCl^yy'^f>rXft/h$<T* 

[iaSE(Offim^^S8q91 

(HI) tS£«cDa<b^»J '^'^^R^b^lWiaK^^^tiR? 

<o-«ia ft55\-raK»fffiB. 

(H2] *«Wco-jaW1i:J:5»a{b^U 't'AS^^b^ 
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1 • • • -Sfi 

2 • • • • nfiaih/f'J'JAM:^***^*)! 



«H¥6-3 14 82 2 

6 

5' • • -SjtttVS 


[H2] 



[a««3] nBAMttAxi. Ni. Pt. In. C 
r. Ti J:ya«Snfe'><c<i:^-SlT*6Ci:t« 

■fAjWb^iMsawticfiajMitj^fiSLfea. t^-u 
«i:-r«a<b^'j A;fi{b^4Mi**«3t*^-®««» 

«:«»tr4a««4 »c8E«C5a<b>^ U -5 AJR 

{b^«i^»%3i£i8^®«&igfiK:i^. 

[ltiE»ft9i«] 0 006 


(ffiEf^ai 

[0006] 

(BB&/!lft-r«fc<t>«^a] 4:«4!«>B<byf'J'>A» 
(#4fmiE3] 

[MlE^Me«] 000 7 
aiCtt. fljltfAu. Ni. Pt. In. Cr, TiO) 

awmtttffl-ractjj'rt. «icff«tv^*-5y 

if»mimii>tiit!tnt.VXCr. Ni. Au. Ti. 
P t (Ol^«!)^>Ss < 2»i&#t/^6fta-r & Z ^: 

mtL^\ ^(aa-racfi/'cu. aaa« 
tt«i:ra-5ti©-ett«v^*v aaasooxr^LhOT- 
-'jv^ftffo&a. •eo^<S09W93»>o . 00 1 

#m~l^m0ffB(C)S:&<i:-3»:aa-r«ri:«<ff*L 

«ieT--y>ificj:»j. a«aiifeA«ttpart 
«. 7--*j>^a(cAii«9te««yn*&o. ooim 

ni~l Mm(OaBiC8art&C2:^<):U. afi&fftL 
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« [ltI£^MS«] 0008 

[0008J T--iJ>^rtt5 0 0X:Ja^-Ct7^ 

£IT (1 200T:tt«) Vt7tZtit^mVM>^. 


[#«0tiE«] 
[#«!flIEll 

[liI£ttft^S«] 000 7 

[0007] *«^co*i5feic*;v^r, p«mi«-r4A 

ailZit. m^itA\i. Ni, Pt. In. Cr, TiOD 
i'aS«l;^*^^n^«»i:LTCr. Ni. Au, Ti, 

5 0 0rj;U:C07--'J>^^&t7ofca. -t<3D^«« 
0>mmf>^0. 00 1 Mm-l MmC^«HtCJ5;5J:e>tc« 

^»J. Wifeff*L/<a3Wt4:-r*Zi:7&'*-e*-5. 1m 


0. OlMm— 0. 2Mm(0fiH;^^^C<?<Lk> 

[#nmiE2} 

imSBMME^] 0 0 08 

[0008] 7 {fits 0 0X:&jLVt7'iZtti^ 

BIT (i2oot:ua) rt7^wh{ia«r**. tji^ 
*««tc*?t^T, a*tttii£*-f L^Mfea«fe«|»■r 
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